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Abstract
Background: Complex Regional Pain Syndrome (CRPS) symptoms can
significantly differ between patients, fluctuate over time, disappear or
persist. This leads to problems in defining recovery and in evaluating the
efficacy of therapeutic interventions.
Objectives: To define recovery from the patients’ perspective and better
understand their priorities for treatment approaches.
Methods: Establishing an international consortium, we used a 2-Round
Delphi-based study in eight countries across Europe and North America.
Participants ≥18 years who met, or had met, Budapest clinical criteria
were included. Round 1 participants completed the statement: ‘I would/
do consider myself recovered from CRPS if/because. . .’ alongside
demographic and health questionnaires. Data were thematically
organised and represented as 62 statements, from which participants
identified and ranked their recovery priorities in Round 2.
Results: Round 1 (N = 347, 80% female, 91% non-recovered)
dominant ICF themes were: activities of daily living; bodily functions;
external factors; participation and personal factors. The top five priority
statements in Round 2 (N = 252) were: no longer having (1) CRPS-
related pain, (2) generalised pain and discomfort, (3) restricted range of
movement, (4) need for medication, (5) stiffness in the affected limb.
With very few exceptions, priorities were consistent, irrespective of
patient demographics/geography. Symptoms affecting daily activities
were among those most frequently reported.
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Conclusions: Our data showed a small number of themes are of
highest importance to CRPS patients’ definition of recovery. Patients
want their pain, movement restriction and reliance on medication to be
addressed, above all other factors. These factors should therefore be
foremost concerns for future treatment and rehabilitation programmes.
Significance:
• Those with longstanding CRPS may no longer meet diagnostic criteria
but still be symptomatic.
• Defining recovery is therefore problematic in CRPS.
• Our study has identified patients’ definition of recovery from CRPS, in
order of priority, as relief from: their CRPS-related pain, generalised
pain, movement restriction, reliance on medication, and stiffness.
1. Introduction
Complex Regional Pain Syndrome (CRPS) is a pain
condition diagnosed using validated clinical diagnos-
tic criteria known as the Budapest criteria (Harden
et al., 2010). Signs and symptoms are usually limited
to a single limb, which may include oedema, altered
hair and nail growth, sensory, motor and autonomic
disturbances (Harden et al., 2010). In addition, dis-
rupted body perception and dis-ownership of the
affected limb are commonly described (Galer et al.,
1995; Galer and Jensen, 1999; Moseley, 2005;
Frettl€oh et al., 2006; Lewis et al., 2007). Symptoms
usually develop following trauma to a limb but very
rarely can occur spontaneously (Stanton-Hicks et al.,
1995; Birklein and Schlereth, 2015).
For the majority, CRPS resolves within a year, but
prospective studies have indicated severe pain
remains for 13% of patients ≥1 year after diagnosis
(Zyluk, 1998) and stiffness continues to affect up to
65% (Bickerstaff and Kanis, 1994). Evidence synthe-
sis of longer term retrospective studies report the
persistence of symptoms for between 22% and 64%
of patients ≥3 years after diagnosis (Bean et al.,
2014a). Unremitting symptoms in CRPS are associ-
ated with long-term disability, poor psychological
health and reduced quality of life (QoL; Field et al.,
1992; Geertzen et al., 1998; Kemler and de Vet,
2000; Lohnberg and Altmaier, 2013).
The trajectory of long-term CRPS is not straight-
forward and signs and symptoms fluctuate over time.
While many of the initial florid presenting features
of CRPS may dissipate, patients may remain far from
their premorbid health state (Frettl€oh et al., 2006;
Lewis et al., 2007; Hush et al., 2009; Birklein and
Schlereth, 2015). In this scenario, defining recovery
from CRPS, evaluating the efficacy of therapeutic
interventions, and setting inclusion criteria for clini-
cal studies becomes problematic.
Patients’ experience of chronic pain is moderated
by multiple psychosocial, behavioural and physiologi-
cal factors (Hush et al., 2009; Dansie and Turk, 2013),
and ‘recovery’ is an individual construct, dependent
on idiosyncratic appraisal of the impact of symptoms
on daily activities (Hush et al., 2009). People adjust to
accommodate their changed health status, leading to
‘response-shift’: a recalibration, re-evaluation or
reprioritisation of health standards (Sprangers and
Schwartz, 1999). This can confound traditional pre-
and post-intervention assessments (Osborne et al.,
2006). Furthermore, where there may be limited
physical signs of an obvious cause of persistent pain
and disability, such as long-term CRPS, ‘recovery’ is a
far from simple construct (Beaton et al., 2001).
Recommendations from the Initiative on Methods,
Measurement, and Pain Assessment in Clinical Trials
(IMMPACT) promote patient-centred research, and
advocateallowingpatients todescribewhat is important
to themwhendefiningrecovery(Dworkinet al.,2008).
To achieve a comprehensive understanding of
patient-defined recovery, and the factors that influ-
ence this, an international consortium was established
in 2012 comprising patients, clinicians and academics
from eight countries across Europe and North Amer-
ica. Consortium members either had research or clini-
cal expertise in CRPS, relevant methodological
expertise, or could represent the patients’ perspective
for this condition. We present here findings from a 2-
Round Delphi-based study aiming to define recovery
from CRPS from the patients’ perspective.
2. Methods
2.1 Ethical approvals and funding
UK National Health Service (NHS) Ethical and
Research and Development approvals were obtained
for the study as a whole, and within this, individual
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centres obtained local institutional and health ser-
vices approvals. All approvals were seen by the lead
centre (UK) prior to data collection commencing. In
addition, participants recruited from pre-existing site
specific, or country specific, registries and databases
had given prior consent to be contacted for future
research purposes. Participants’ consent was other-
wise assumed by the return of completed question-
naires.
2.2 Development of study protocol
Five workshops were convened between July 2012
and January 2015 (see Supporting Information
Fig. S1). All workshops were conducted following a
structured format with clear aims, objectives and
specified methodological formats. All decisions were
subject to majority consensus between workshop
attendees. Further details of each workshop are
given below.
2.2.1 Workshops
2.2.1.1 Workshop 1. Within this workshop the
theoretical, ethical and methodological frameworks
for the study and content of the Round 1 study
questionnaires (quantitative and qualitative) were
agreed. Standardised patient-reported outcome
measures were identified, and questions developed
to investigate participants’ definitions of recovery.
2.2.1.2 Workshop 2. A structured 2-day skills workshop
was held for a core team of Expert Patient
Researchers and academic researchers, to ensure
competence and consistency in the qualitative data
analysis approach. The Consortium agreed to use the
World Health Organisation’s (WHO) International
Classification of Functioning, Disability and Health
(ICF; World Health Organization, 2001) framework
to guide coding categorisation (Supporting
Information Fig. S2). This framework had previously
been used successfully by RP and FB (Brunner et al.,
2008, 2010; Boogaard et al., 2011).
2.2.1.3 Workshop 3. Within this workshop, recruitment
activity and data collection to date were discussed
and consensus reached how the coding framework
would be applied for the on-going qualitative data
analysis. Consortium members assessed and
confirmed the standardisation of the initial coding
using early Round 1 qualitative data.
2.2.1.4 Workshop 4. This was held to review the
emergent themes from the qualitative analysis of the
Round 1 data and to agree the wording and analysis
strategy for Round 2 data. Consortium members
reached consensus about which statements
comprehensively represented patients’ perceptions of
recovery and the content of the Round 2
questionnaires.
2.2.1.5 Workshop 5. Full qualitative results from
Round 1 were presented, and findings from
preliminary analyses of the quantitative data were
reviewed. A strategy was agreed for further data
analysis and dissemination of all study findings.
2.3 Study participants
Potential participants ≥18 years who had met the
Budapest CRPS diagnostic criteria (Type 1 or Type 2,
confirmed by clinical records) (Harden et al., 2010)
were identified from eight country-specific CRPS
databases or clinic-specific research lists: UK (Bath),
Germany (Mainz; Erlangen, F€urth), USA (Chicago),
Canada (Toronto; Longueuil, Quebec), Switzerland
(Zurich), Denmark (Aarhus), the Netherlands
(Trauma RElated Neuronal Dysfunction Consortium)
and Poland (Pomerania). Participants were included
if they were able to understand the written docu-
ments, as subsequently indicated by return of a com-
pleted questionnaire. (Documents were provided
from each study centre in the language concordant
with what was spoken in that country. See Sec-
tion 2.4.3) Exclusion criteria were a diagnosis of
CRPS following any cerebrovascular problems or car-
diac event.
To achieve a more or less equal distribution of rel-
evant patient characteristics across countries, and
taking into account that we wanted to be able to
form strata based on gender, age (three groups), dis-
ease duration (three groups) and employment status
(yes/no), we aimed to recruit 36 patients per coun-
try. With nine countries (we counted Canada as 2,
because the two institutes are in different language
areas), this totalled 324 patients. Considering a non-
response rate of 50%, we calculated we would have
to send out at least twice this number of question-
naires. We ultimately sent out questionnaires to 679
potential participants.
Each centre was responsible for local recruitment,
with purposive sampling used to capture a range of
disease durations and employment statuses (Mays
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and Pope, 2000). Potential participants were sent a
letter of invitation by post, except for newly diag-
nosed patients (≤1 year CRPS duration) not yet
recruited to a CRPS database. In these cases, eligibil-
ity was determined by a member of each site’s clini-
cal team, and a letter of invitation was provided to
participants when attending that site’s outpatient
clinic. Individual centres were responsible for all data
collection from participants they recruited.
Only those participants who completed Round 1
documentation were potential study participants for
Round 2 of the study.
2.4 Procedure
2.4.1 Round 1
The invitation mailing included: a Round 1 question-
naire pack (Part A and a sealed envelope containing
Part B); an envelope for the completed Part A ques-
tionnaires; and a pre-paid envelope for the return of
all completed documents. Part A questions asked for
demographic information (date of birth, gender,
employment status, years of formal education, limb
affected, hand dominance); participants’ perception
of what stage they were in the disease (early, late,
recovering, recovered); whether they had CRPS type
1 or 2 (with no, or known, major nerve damage
respectively); the date the patient believed the CRPS
symptoms started; and whether they cared for other
family members inside/outside of the home. Partici-
pants were asked to indicate if they considered
themselves (1) not recovered from CRPS, (2) par-
tially recovered from CRPS or (3) fully recovered
from CRPS. Instructions against responses to (1) or
(2) asked participants to answer the open question
in fewer than 100 words: ‘I would consider myself
recovered from CRPS if . . ..’. Where participants
indicated (3) (they had recovered from CRPS),
instructions asked them to answer: ‘I do consider
myself recovered from CRPS because . . .’.
Part B questions asked: the date the participant’s
CRPS commenced; whether the CRPS symptoms
were related to trauma or were spontaneous; and
what other health conditions affected the partici-
pant’s life. To give an indication of disease status,
participants were asked to indicate which symptoms
(from a list of fifteen derived from the Budapest
CRPS criteria) they had experienced in the prior
48 hours. They were also asked to complete a num-
ber of standardised health outcome questionnaires,
further details of which are given below in Sec-
tion 2.4.3.
Written instructions made it clear to participants
that they should complete the Part A questionnaires
and seal their responses in the envelope provided
before opening the envelope containing Part B and
completing the questionnaires contained inside. This
was to ensure that responses to the open-ended
question were not prejudiced by completion of the
standardised health questionnaires. However, as
questionnaires were completed in patients’ homes,
we had to rely on their voluntary adherence to this
protocol. Participants were asked to return all ques-
tionnaires to their local study centre in a provided
prepaid envelope within 2 weeks of the date of their
letter of invitation.
Study questionnaires had been pre-tested with a
small number of patients in the UK and the USA for
usability and modified as required prior to ethical
approvals being obtained. All questionnaire packs,
irrespective of language or study centre, were
printed and compiled in the lead (UK) centre for
consistency, prior to posting to each recruitment site.
2.4.2 Round 2
Derived from responses to the open question in
Round 1 (as described above), participants who had
submitted completed questionnaires were presented
with 62 statements relating to perceptions of recov-
ery (see Section 3). These statements had been listed
in random order and translated as necessary. Added
to this was a further statement (number 63): ‘I do
not find any of these statements important with
regards to my recovery from CRPS’. Participants
were asked to complete the statement: ‘My idea of
recovery from CRPS is. . ..’ by selecting, from the
statements, the 10 they felt were most relevant to
their idea of recovery from CRPS. A minimum of 3
statements was specified for those who felt unable to
select 10. Participants were then asked to rank their
selected statements in order of relevance (where
1 = most relevant, 2 = second most relevant and so
forth). The standardised health outcome question-
naires (see Section 2.4.3) used in Round 1 were also
repeated in Round 2.
2.4.3 Standardised health outcome questionnaires
The Radboud Skills Questionnaire (RASQ; Oerle-
mans et al., 2000) (for those with upper limb CRPS
only) is a self-report questionnaire of upper limb
physical function in CRPS. It contains items repre-
senting the ‘disabilities due to hand disease’ domain,
of the Dutch elaboration of the International Code
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of Impairments, Disabilities and Handicaps. The
RASQ questionnaire comprises 45 items across 11
categories, including personal care, domestic and
other activities.
The Measuring Activity Limitations in Walking
Questionnaire (v.5) (Roorda et al., 2004) (for those
with lower limb CRPS only) is a self-administered
questionnaire, appropriate for all age groups living at
home with lower-extremity disorders. Items ask
patients about what they can actually do, rather
than what they think they can do, in terms of walk-
ing. Not all of the 41 items are required (Roorda
et al., 2005) and 35 items relating to walking at
home and walking outside were selected for use in
the present study, with permission from the devel-
oper.
The Short Form McGill Pain Questionnaire
(Melzack, 1987) is a self-report questionnaire provid-
ing a comprehensive assessment of subjects’ pain. It
includes a 0–10 visual analogue rating scale of pain
intensity and a list of 15 pain descriptors to capture
pain quality.
The Short Form Health Survey (SF-36) Question-
naire (Ware et al., 1993) is a self-report measure of
subjective health status comprising 36 items across
eight dimensions: physical function, social function,
role limitations due to emotional problems, role limi-
tations due to physical problems, mental health,
energy/vitality, pain and general health perception.
The EQ-5D-3L (The EuroQoL Group 1990)
descriptive system contains five dimensions: mobil-
ity, self-care, usual activities, pain/discomfort and
anxiety/depression. Each dimension has three levels:
no problems, some problems, and extreme problems.
It is applicable to a wide range of health conditions
and treatments, and can provide an index value for
health status.
The Acceptance and Action Questionnaire II
(AAQ-II) (Bond et al., 2011) is a self-report measure
of 10 items and was used in the present study to
assess patients’ ability to accept unwanted emotional
experiences or thoughts arising from their experi-
ence of pain. It is suitable for use with chronic pain
patients, and prior findings suggest greater accep-
tance leads these patients to function better and to
suffer less (McCracken and Zhao-O’Brien, 2010).
Where translations of study documentation from
English were required (e.g. the patient information
sheet, some outcome measures) these were provided
by individual study centres for their respective coun-
try: Danish (Demark); French (Canada – Quebec);
German (Germany – Mainz and Erlangen, Switzer-
land); Polish (Poland) and Dutch (the Netherlands).
This process was followed in reverse to translate
qualitative study data into English. The translation
process followed an iterative forward and backward
approach with two translators, who were both fluent
in the relevant two languages (one was the local
study investigator and the other was independent
from the study) to ensure consistency of meaning
across countries. This followed a tried and tested val-
idated process as previously used successfully by
study collaborators (FB, RP, JM) (Heitz et al., 2010).
Validation of new language versions of the outcome
measures was conducted concurrently with this
study.
2.5 Data analysis
Quantitative and qualitative data were anonymised in
each participating site, translated into English where
required (as described above), and entered into a
bespoke Microsoft Excel study template. These anon-
ymised data were then sent electronically to the lead
(UK) centre. Whilst we had asked participants to state
whether they were non-recovered, partially recov-
ered or fully recovered (as study consortium members
felt only offering dichotomous recovered/non-recov-
ered response options might be uncomfortable for
some patients), for the purposes of study data analy-
ses, partially-recovered and non-recovered data were
combined under the category ‘non-recovered’. Simi-
larly, as the treatment for CRPS 1 and 2 is the same
according to IASP criteria and the challenges around
definitions of recovery are the same, we did not dif-
ferentiate between type 1 and type 2 in our analysis.
2.5.1 Quantitative data
Data were analysed to identify frequency of recovery/
non-recovery, gender, age, duration and location of
CRPS and whether CRPS onset was spontaneous or
followed trauma (e.g. fracture). The frequency of
individual symptom reporting by recovery/non-
recovery was also identified. Chi-squared tests of
association were used to detect associations between
the number of reported symptoms and self-reported
recovery, and between recovery and demographic
characteristics. Data from the non-recovered sub-
sample were further examined with Odds Ratio anal-
yses and Welch’s t-tests to determine associations
between symptoms and the limb that was affected
(upper or lower – data from patients with CRPS in
both upper and lower limbs were excluded from these
analyses). The study was explorative in nature, hence
no hypotheses of differences, or comparisons of data,
between each country were made.
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To analyse the Round 2 data, statements selected
and ranked by participants were weighted for impor-
tance (priority 1 = 100%, 10 = 10%) and cumula-
tive weighted percentages calculated for those
statements quoted by ≥5% of respondents, in order
to identify the top five statements overall. Sub-group
analyses identified the top three statements by geo-
graphical region, gender, recovery status (recovered/
non-recovered), age, employment, duration and site
of CRPS.
2.5.2 Qualitative data
Training in thematic analysis was provided by FB
and RP for a core analysis team of Expert Patient
and academic researchers (IT, CS, YH, FB & RP). On
receipt of completed questionnaires, Round 1 data
were entered on to a common electronic template
and transferred electronically to a single site (at the
RNHRD, Bath UK). YH conducted an initial analysis
of early responses using deductive analysis with QSR
NVivo in order to identify the emerging themes
(Braun and Clarke, 2006). These themes were then
categorised according to the World Health Organisa-
tion’s (WHO) ICF (World Health Organization 2001)
framework. The core analysis team and other mem-
bers of the Consortium (selected based on their pre-
vious experience/knowledge of content analysis and
to ensure representation across the participating
countries), also jointly analysed a sample of data to
ensure consistency of coding and subsequent cate-
gorisation according to this framework.
YH subsequently completed the data coding, ana-
lysing the data from non-recovered participants sep-
arately from that received from recovered
participants, and consulting with the core analysis
team for guidance where required. The core analysis
team members reached consensus about any phrases
not immediately fitting the classification system and
where several different terms were judged by the
researchers to describe the same issue, these were
grouped together to form a universal description
(Hasson et al., 2000). Editing of the original phrases
and words was otherwise kept to an absolute mini-
mum. Descriptions and grouping systems were also
verified by two other members of the research team
and by two other Expert Patient Researchers to con-
firm inter-rater reliability.
The frequency of themes within the data was
noted for both the recovered and non-recovered
subgroups and the top 50% of themes extracted. Led
by JM, the Consortium members considered the
statements for each of these themes that were felt to
best represent patients’ perceptions of recovery. The
final agreed items were listed in a random order to
form the questionnaire for Round 2.
3. Results
3.1 Qualitative data
Round 1 questionnaires were sent to 679 patients
and were returned by 347 (51%, 80% female, 91%
non-recovered, 53% disease duration ≥3 years, mean
age 53 years (range 18–85)) (See Table 1).
Dominant themes from the open text responses to
the qualitative question about patient-defined recov-
ery were as presented in Table 2. When these
themes were categorised under the main WHO ICF
framework, the majority of data fell into four key
headings: activities of daily living; bodily functions
and structures (including symptoms and pain);
Table 1 Demographic characteristics of Round 1 sample.
Patient characteristics N %
Gender
Male 68 19.7
Female 277 80.3
Mean age (SD) (Range) 53 (12.91) (18–85)
Employment status
Employed/self employed 92 27.0
Employed part time 41 12.0
Housewife/husband 27 7.9
Unemployed 21 6.2
Voluntary worker 2 0.6
Retired 79 23.2
Ill-health retired 59 17.3
Student 8 2.4
Other 12 3.5
Mean years in education from age
6 (SD) (Range)
18 (21.35) (3–25)
Site of CRPSa
Upper right limb 138 39.8
Upper left limb 119 34.3
Lower right limb 80 23.1
Lower left limb 85 24.5
Dominant hand
Right 303 88.3
Left 40 11.7
Disease duration
Less than 1 year 42 12.3
1–3 years 120 35.1
≥3 years 180 52.6
Self-reported recovery
Recovered 33 9.5
Non-recovered 314 90.5
aSome participants had CRPS in more than one limb, hence summat-
ing these figures will give a total which exceeds the overall sample
size (N = 347/100%).
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external factors (including medication use) and par-
ticipation (e.g. housework, shopping). Personal fac-
tors (anxiety, depression) were least represented.
Please see Supporting Information Table S1 for illus-
trative quotes from the most frequent themes, show-
ing how these were categorised within the ICF
framework, and indicating the country of origin of
each quoted participant.
From the analysis of the Round 1 data, 62 state-
ments were identified to represent the dominant
themes of patient-defined recovery (See Table 3).
These formed the basis of the Round 2 question-
naire, which was sent to the same 347 patients who
had responded in Round 1.
3.2 Quantitative data
Of the 347 Round 1 participants, 310 reported their
recovery status and completed symptom and stan-
dardised health outcome questionnaires: 280 (90.3%)
‘non-recovered’; 80% female; average age 52 years
(range 19–85 years); 51% disease duration ≥3 years.
Responses to other demographic questions showed: 70/
40% upper/lower limb affected (some having CRPS in
both an upper and lower limb); 55/53% right/left side
affected (some having bilateral CRPS); 91/9% trauma-
precipitated/spontaneous onset of CRPS. Responses to
the standardised health outcome questionnaires are
presented in Supporting Information Fig. S3.
Table 2 Top 50% of themes in rank order from Round 1 data by participating country.
Canada Denmark Germany Netherlands Poland UK USA Switzerland
Pain
sensations
Pain
sensations
Pain
sensations
Pain
sensations
Muscle and
movement
functions
Pain
sensations
Pain sensations CRPS
symptoms
Medical
services
CRPS
symptoms
Muscle and
movement
functions
Mobility Pain
sensations
CRPS
symptoms
Recreation and
leisure
Pain
sensations
CRPS
symptoms
Mobility CRPS
symptoms
CRPS
symptoms
CRPS
symptoms
Mobility CRPS symptoms Mobility
Domestic life Sleep functions Mobility Domestic
life
Mobility Recreation
and leisure
Muscle and
movement
functions
Recreation
and leisure
Recreation
and leisure
Work and
employment
Psychological
factors
Muscle and
movement
functions
Medical
services
Muscle and
movement
functions
Self care Muscle and
movement
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Both ‘non-recovered’ and ‘recovered’ participants
reported symptoms in the prior 48 hours (see
Table 4). The three most frequently reported symp-
toms for ‘non-recovered participants’ were: muscle
weakness (90%); a decreased range of motion in the
affected limb (87%); and temperature differences
from side to side (78%). This was also true for par-
ticipants who classified themselves as ‘recovered’:
31% reported muscle weakness; 33% a decreased
range of motion; and 27% temperature differences.
Self-reported recovery and number of symptoms
were strongly associated (v2 = 124.94, df = 15,
p < 0.001). For those reporting <5 symptoms, 34%
reported themselves as recovered, compared to 2%
of those with five or more symptoms. There were no
associations between self-reported recovery status
and gender, disease duration, whether onset was
post trauma or spontaneous, or limb affected.
Non-recovered participants with lower-limb CRPS
more frequently reported allodynia (OR 1.93,
CI = 1.12–3.33, p = 0.021), hyperalgesia (OR 2.60,
CI = 1.40–4.83, p = 0.003), changes in hair growth
(OR 1.86, CI = 1.08–3.21, p = 0.035), and involun-
tary muscle movements (OR 1.78, CI = 1.05–3.04,
p = 0.042) than those with upper-limb CRPS. They
also had poorer MPQ (p < 0.01), EQ-5D (p < 0.05),
SF-36 Physical Functioning (p < 0.001) and Energy/
Fatigue (p < 0.05) scores (see Table 5).
Round 2 responses, whereby patients ranked the
relevance of the 62 statements, were received from
252 patients (73%, 77% female, 90% non-recov-
ered) (see Table 6). The statements ranked as the
top five priorities across the whole sample were: no
longer having (1) CRPS-related pain, (2) generalised
pain and discomfort, (3) restricted range of move-
ment, (4) need for medication, and (5) stiffness in
the affected limb/s. These themes were mirrored in
the top three statements for each geographical
region, apart from: having improved sleep and rest
Table 3 Statements representing patients’ definitions of recovery,
derived from Round 1 data.
1. If I did not have involuntary movement (incl. tremor) and
cramps in my affected limb/s
2. If I could go shopping
3. If I did not suffer from temperature changes in my affected
limb/s
4. If I did not have increased muscle tension in my affected limb/s
5. If I was not restless
6. If I did not have colour changes in my affected limb/s
7. If I could use stairs
8. If the appearance of my limb/s was/were normal
9. If I could generally have more confidence
10. If I was not depressed
11. If I was less tired
12. If I could feel good inside
13. If I could take part in indoor activities – hobbies
14. If I did not need medication
15. If I was able to prepare my hair and nails
16. If I did not have feelings of negativity
17. If I did not have fear/worries
18. If I had a better quality of life
19. If I could drive a vehicle
20. If I did not need the use of medical aids (e.g. crutches)
21. If I could wash clothes
22. If I did not have skin changes in my affected limb/s
23. If I could wear the clothing and jewellery of my choice
24. If I could feel acceptance of CRPS
25. If I did not have CRPS related pain in my limb/s anymore
26. If I did not have hair and nail changes in my affected limb/s
27. If I could live independently
28. If I could return to work and employment
29. If I did not have stiffness in my affected limb/s
30. If I could stop feeling useless
31. If I could eat (normally)
32. If I could travel more
33. If I could walk
34. If I did not have generalised pain and discomfort
35. If I could carry out my daily routine
36. If I could feel in control
37. If I could stand
38. If I was not affected by sweating in my affected limbs
39. If I could do housework
40. If I could wash and toilet independently
41. If I had more stamina
42. If I could prepare meals
43. If I did not have internal agitation
44. If I could take part in family activities
45. If I could carry, handle and move objects
46. If I did not have headaches
47. If I did not have limb swelling
48. If my sleep & rest improved
49. If I did not have muscle weakness in my affected limbs
50. If I did not feel stress
51. If my limb felt it belonged to me
52. If I could write better
53. If I could receive the right medical treatment
54. If I could feel at ease
55. If I could dress myself
Table 3 (Continued )
56. If I could take part in more sports and exercise
57. If I could have a clear mind
58. If I could use a computer
59. If I did not have mood swings
60. If I could take part in a social life
61. If I did not have restricted range of movement in my
affected limb/s
62. If I could take part in outdoor activities/hobbies
63. I do not find any of these statements important
with regards to my recovery from CRPS.
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(UK, Denmark), and no longer having involuntary
movement in the affected limb/s (The Netherlands).
The top three statements of most subgroups
(males, females, recovered, non-recovered, age
groups 30–50 and 50+, paid employment, non-
employed, all disease durations, upper and lower
limb CRPS) were all within the overall top five pri-
ority list. Individual exceptions were: having a better
QoL (participants aged 18–30) and improved sleep
and rest (non-paid workers).
4. Discussion
While it is known that CRPS can resolve sponta-
neously, studies suggest that for some patients,
symptoms can persist and lead to long term-disability
(De Mos et al., 2009; Beerthuizen et al., 2012; Bean
et al., 2016). The primary aim of this international
study was to define recovery from the patients’ per-
spective, and to understand the factors that may
influence this.
When each participant was asked to describe what
would lead them to consider themselves recovered
from CRPS, responses showed that patient-reported
impacts of CRPS fall across the breadth of the WHO
ICF categories. The largest number of reports related
to: activities of daily living; bodily functions and
structures (including symptoms and pain); external
factors (including medication use), and participation
(e.g. housework, shopping). These findings support
prior studies suggesting CRPS interferes with many
aspects of life including self-care, work and mobility
(Kemler and de Vet, 2000; Sharma et al., 2009).
Interestingly, psychological factors, such as anxiety
and depression, which fall within the ICF ‘personal
factors’ category, were least represented amongst the
Table 5 Mean measures by lower limb only and upper limb only (t denotes absolute t-value in Welch’s t-test; p the corresponding p-value, and d
denotes the sample estimate of Cohen’s d).
Measure
Non-recovered participants with CRPS in
t p D
Lower limb only Upper limb only
n Mean SD n Mean SD
AAQ II 76 46.99 13.69 159 48.29 11.87 0.71 0.478 0.105
MPQ 81 25.08 11.37 140 20.86 11.48 2.65 0.009 0.371
EQ5D 78 0.39 0.36 162 0.51 0.34 2.42 0.017 0.341
SF-36
Physical functioning 84 40.11 27.48 165 62.81 22.70 6.52 <0.001 0.934
Physical health 84 18.15 31.61 165 25.30 37.35 1.59 0.115 0.202
Emotional problems 83 38.55 42.76 165 44.65 45.16 1.04 0.300 0.134
Energy/Fatigue 84 36.17 22.92 166 43.96 21.22 2.60 0.010 0.358
Emotional well-being 84 53.22 22.20 166 57.41 22.24 1.41 0.161 0.189
Social functioning 84 49.85 26.57 166 56.85 29.31 1.90 0.059 0.247
Pain 84 34.38 23.30 166 38.42 26.65 1.23 0.219 0.159
General health 83 46.93 23.70 166 47.35 23.05 0.13 0.894 0.018
Table 4 Percentage reporting specific symptoms by self-reported
recovery status.
% Yes response to
Responses to Recovered/
Non-Recovered question
(N = 310)
Non-recovered Recovered
n = 280 n = 30
Pain going on longer than expected,
pain greater than expected
63.4 17.9
Stimuli that normally do not cause pain
are painful now
57.8 13.8
Stimuli that normally only causes slight
pain are now painful
67.9 17.2
Temperature differences from side to
side
78.1 26.9
Colour differences from side to side 63.1 16.7
Sweating differences from side to side 51.3 10.3
Swelling (oedema) of affected limb 70.7 23.3
Changes to the growth of your nails on
affected part
45.3 16.7
Changes to the growth of hair on
affected part
37.5 13.3
Changes to the appearance of your
skin on affected part
69.1 20.0
Muscle weakness in affected limb 89.9 31.0
Involuntary muscle tremors, or shaking 55.1 6.7
Sustained muscle contractions resulting
in involuntary positioning of limb
46.5 10.0
Decreased range of motion in affected
limb
87.0 33.3
Involuntary muscle movements 47.8 13.3
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themes patients reported as important for recovery.
The literature on the role of psychological factors in
CRPS is contradictory. While some studies suggest
psychological factors have little bearing on the devel-
opment and longevity of CRPS (Puchalski and Zyluk,
2005; Beerthuizen et al., 2009, 2011), others have
found associations between CRPS outcomes and
anxiety (Dilek et al., 2012; Bean et al., 2014b; Bean
et al., 2015). In our study, patient research partners
within the research team, suggested affect is a conse-
quence of CRPS symptoms, not a symptom per se.
Previous research has similarly concluded altered
psychological functioning is a natural outcome of
chronic pain, rather than a specific psychological
profile characteristic of CRPS patients (Lohnberg and
Altmaier, 2013). Furthermore, the phrasing of our
open question may have elicited patients’ primary
complaints, such as pain and function, rather than
secondary consequences of these symptoms, such as
psychological distress.
Through selection and ranking of the most impor-
tant factors that would enable participants to person-
ally consider themselves recovered, participants
reported they want, in priority order: to be relieved
of CRPS pain, and generalised pain and discomfort;
to have improved movement; and to have a reduc-
tion in medication, and stiffness in their limbs.
Given the intensity of CRPS pain, we were not
surprised that this was patients’ highest priority.
However, the frequency with which the factor:
‘generalised pain and discomfort’ was identified by
all sub-groups, was unanticipated. Widespread
muscle hyperalgesia affecting non-CRPS affected
limbs and the cheek area, has previously been
reported in CRPS patients with longstanding dis-
ease (van Rooijen et al., 2013). It is considered
most likely this unspecific pain relates to central
sensitization, a process in which innocuous stimuli
become, and remain painful in chronic pain condi-
tions, such as CRPS (Goebel, 2011). Our findings
underline the importance of using measures to
capture non-specific, as well as distinct, CRPS pain
in research and clinical practice, and to consider
both aspects when determining therapeutic inter-
ventions.
A recent qualitative study, exploring what patients
consider important to recovery following hip frac-
ture, found mobility, and its relevance to personal
care and valued day-to-day activities, was the most
important factor (Griffiths et al., 2015). Our data
similarly suggest that while reduction of pain
remains a fundamental treatment aim, the patients’
desire for restoration of function supports
multidisciplinary treatment approaches focussing on
the goals and needs of daily living.
We are not aware of previous studies that have
specifically identified the importance of reducing reli-
ance on medication, when defining recovery in mus-
culoskeletal conditions. Whilst medication may be
one cornerstone for the treatment of chronic pain, our
data suggests that people with CRPS may value
exploring non-pharmacological coping and treatment
strategies in order to meet their goal of reducing medi-
cation. Cognitive behavioural approaches, such as
Acceptance and Commitment Therapy (Hayes et al.,
2006), may be helpful in this regard.
There is a paucity of research into individual dif-
ferences in the impacts of CRPS. However, our data
suggest that treatment targets vary little between
patients; indicating group based therapeutic inter-
ventions maybe as effective as more individually tai-
lored treatment approaches. We were particularly
interested in the consistency of factors identified by
participants as most important in defining recovery
across the subgroups. Results showed that these fac-
tors were mostly irrespective of gender, recovery sta-
tus, age, employment status, disease duration and
site of CRPS (upper or lower limb). The minor coun-
try-specific differences we saw could be attributable
to referral variation. For example, CRPS clinicians in
The Netherlands have particular expertise in CRPS-
related movement disorders and this may explain
why resolution of involuntary movements was a
particular priority for the Netherlands cohort.
Muscle weakness and decreased range of motion
were the most frequent symptoms reported by par-
ticipants in our quantitative data. These findings cor-
respond to the importance of improved motor
function and reduced stiffness, as identified as recov-
ery priorities in our qualitative data, and underline
the importance of addressing factors affecting physi-
cal function in CRPS treatment pathways. While
temperature differences between the affected and
unaffected limb were also frequently reported symp-
toms, our findings suggest autonomic features are
considered by patients to be less important in their
definition of recovery than aspects of their condition
that deleteriously impact daily activities.
Interestingly pain was not among the most fre-
quently reported symptoms, despite it being identified
as of highest importance to recovery. It is possible that
these, seemingly contradictory findings may be the
product of response shift (Schwartz et al., 2007), and
the nature of the dichotomous questions asked. In
our study, patients were asked whether or not, in the
last 48 h, they had experienced ‘pain going on longer
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than expected/greater than expected’ and whether stimuli
that ‘normally do not cause pain’, or ‘normally cause
only slight pain’ had been painful/more painful. It is
plausible that participants’ acceptance of their every-
day pain meant they only reported pain beyond that
which was typical for them, and which they already
considered as ‘normal’.
Given the nature of CRPS, and the breadth of
symptoms in diagnostic criteria, it is unsurprising
our data showed, that the likelihood of a participant
considering him/herself to be recovered was closely
related to the number of symptoms reported. How-
ever, even those who classified themselves as ‘recov-
ered’, had still experienced symptoms in the prior
48 hours. In a similar way, post myocardial infarc-
tion, patients have also reported recovery as an
ongoing and unstable process of learning to live with
feeling ‘different’ from before (Tod, 2008). This pre-
sents an interesting insight into how people concep-
tualise recovery and suggests that it is more complex
than the simple absence or presence of symptoms.
Within this context, it poses the question: what con-
stitutes appropriate treatment to address the residual
functional needs people with CRPS? For example,
should people who no longer meet the diagnostic
criteria, but who nevertheless have ongoing dis-
abling symptoms, still be offered the full breadth of
‘usual’ CRPS care, or should they receive more
specific approaches, individually tailored to their
remaining functional impairments? Future studies
are needed to determine the most functionally bene-
ficial and cost effective solutions across the disease
trajectory.
Sub-group analysis of our quantitative data from
non-recovered patients, indicated poorer outcomes
for those with lower limb CRPS, than those with
CRPS of the upper limb. This was true for our stan-
dardized measures of pain, physical functioning, QoL
and energy/fatigue. These findings fit well with pre-
vious work citing lower self-reported QoL in the
physical domain of the SF-36, for those with lower
limb CRPS (van Velzen et al., 2014).
A contributing factor to these poorer outcomes in
lower limb CRPS may be our finding that these par-
ticipants had a higher mean pain score on the MPQ,
and more frequently reported allodynia and hyperal-
gesia, than those with upper limb CRPS. Further-
more, they more frequently reported changes in hair
growth and involuntary muscle movement. Involun-
tary movements have been previously reported to
occur significantly more often in CRPS affected legs
than arms (Frettl€oh et al., 2006). Beyond the respec-
tive prevalence of upper and lower limb CRPS, we
are not aware of any other studies that have com-
pared and contrasted the incidence and specificity of
symptoms according to localization. More research is
needed to understand the differential implications of
CRPS site, on patient outcomes.
A limitation of our study was the small ‘recovered’
sample (9%). This sample was probably a conse-
quence of our pragmatic recruitment strategy,
approaching participants from CRPS databases and
research lists. The greater duration of CRPS, the
more likely a patient would be enrolled into a condi-
tion-specific database. Furthermore, those who are
fully recovered may be less inclined to complete a
CRPS-focused questionnaire, as it lacks relevance to
them any more. A lack of statistical power in the
available sample size therefore precluded analysis of
between group differences.
We are mindful that our study was reliant on self-
report of symptoms, which were not clinically veri-
fied and that this may be considered a study limita-
tion. Furthermore, much of the outcome measure
data was unique to the study protocol and therefore
only available for those who completed and returned
the questionnaires. For this reason, and because clin-
ical records differ greatly between countries, we
were unable to investigate any potentially significant
differences between those who did, and did not
return questionnaires. Future studies with greater
equipoise between recovered/non-recovered cohorts,
the inclusion of a clinical assessment, and considera-
tion of study participant/non-participant data would
be informative.
Our data adds a unique perspective to current
understanding of recovery, as defined by patients.
Our findings suggest a very small number of themes
are of highest importance to people with CRPS in
their definition of recovery, and these vary little
with demographics. Irrespective of where a person
with CRPS is in the disease trajectory, and whether
or not they still meet diagnostic criteria, they want
their CRPS-related pain, generalised pain, movement
difficulties, and medication reliance to be addressed,
above all other factors, for them to consider them-
selves recovered. These factors should therefore be
considered as foremost in the development and
design of future treatments and multidisciplinary
rehabilitation programmes.
Acknowledgements
We wish to sincerely thank the patients who kindly partic-
ipated in this study. We wish to particularly recognise the
significant contribution to the concept and conduct of this
12 Eur J Pain  (2017) – © 2017 European Pain Federation - EFIC
Defining recovery from Complex Regional Pain Syndrome A. Llewellyn et al.
study of our friend and co-author Professor Roberto Perez,
who sadly passed away prior to publication.
Author contributions
As members of the international consortium convened for
this study, all authors made substantial contributions to
either the study design and methodology, data acquisition
or data analysis and interpretation. All authors discussed
the study findings, have been consulted in the drafting of
the final article, and have given their approval for publica-
tion. Dr Llewellyn and Professor McCabe contributed
equally to this work and are joint first authors.
References
Bean, D.J., Johnson, M.H., Kydd, R.R. (2014a). The outcome of
complex regional pain syndrome type 1: A systematic review. J Pain
15, 677–690.
Bean, D.J., Johnson, M.H., Kydd, R.R. (2014b). Relationships Between
Psychological Factors, Pain, and Disability in Complex Regional Pain
Syndrome and Low Back Pain. Clin J Pain 30, 647–653.
Bean, D.J., Johnson, M.H., Heiss-Dunlop, W., Lee, A.C., Kydd, R.R.
(2015). Do psychological factors influence recovery from complex
regional pain syndrome type 1? A prospective study. Pain 156, 2310–
2318.
Bean, D., Johnson, M., Heiss-Dunlop, W., Kydd, R. (2016). Extent of
recovery in the first 12 months of complex regional pain syndrome:
A prospective study. Eur J Pain 20, 884–894.
Beaton, D.E., Tarasuk, V., Katz, J., Wright, J., Bombardier, C. (2001).
“Are you better?” A qualitative study of the meaning of recovery.
Arthritis Care Res 45, 270–279.
Beerthuizen, A., van’t Spiker, A., Huygen, F.J.P.M., Klein, J., de Wit,
R. (2009). Is there an association between psychological factors and
the Complex Regional Pain Syndrome type 1 (CRPS1) in adults? A
systematic review. Pain 145, 52–59.
Beerthuizen, A., Stronks, D.L., Huygen, F.J.P.M., Passchierl, J., Klein,
J., Spijker, A. (2011). The association between psychological factors
and the development of complex regional pain syndrome type 1
(CRPS1) – a prospective multicenter study. Eur J Pain 15, 971–
975.
Beerthuizen, A., Stronks, D.L., Van’T, A., Yaksh, A., Hanraets, B.M.,
Klein, J., Huygen, F.J.P.M. (2012). Demographic and medical
parameters in the development of complex regional pain syndrome
type 1 (CRPS1): Prospective study on 596 patients with a fracture.
Pain 153, 1187–1192.
Bickerstaff, D., Kanis, J. (1994). Algodystrophy: An under-recognized
complication of minor trauma. Rheumatology 33, 240–248.
Birklein, F., Schlereth, T. (2015). Complex regional pain syndrome—
significant progress in understanding. Pain 156, S94–S103.
Bond, F.W., Hayes, S.C., Baer, R.A., Carpenter, K.M., Guenole, N.,
Orcutt, H.K., Waltz, T., Zettle, R.D. (2011). Preliminary psychometric
properties of the Acceptance and Action Questionnaire–II: A revised
measure of psychological inflexibility and experiential avoidance.
Behav Ther 42, 676–688.
Boogaard, S., Heymans, M.W., Patijn, J., de Vet, H., Faber, C.G. et al.
(2011). Predictors for persistent neuropathic pain: A Delphi survey.
Pain Physician 14, 559–568.
Braun, V., Clarke, V. (2006). Using thematic analysis in psychology.
Qual Res Psychol 3, 77–101.
Brunner, F., Bachmann, L.M., Weber, U., Kessels, A.G., Perez, R.S.,
Marinus, J., Kissling, R. (2008). Complex regional pain syndrome 1–
the Swiss cohort study. BMC Musculoskelet Disord 9, 1.
Brunner, F., Heitz, C., Kissling, R., Kessels, A.G., Perez, R.S., Marinus,
J., Ter Riet, G., Bachmann, L.M. (2010). German translation and
external validation of the Radboud Skills Questionnaire in patients
suffering from Complex Regional Pain Syndrome 1. BMC Musculoskelet
Disord 11, 107.
Dansie, E., Turk, D. (2013). Assessment of patients with chronic pain.
Br J Anaesth 111, 19–25.
De Mos, M., Huygen, F.J., van der Hoeven-Borgman, M., Dieleman,
J.P., Stricker, B.H.C., Sturkenboom, M.C. (2009). Outcome of the
complex regional pain syndrome. Clin J Pain 25, 590–597.
Dilek, B., Yemez, B., Kizil, R., Kartal, E., Glbahar, S., Sari, O., Akalin,
E. (2012). Anxious personality is a risk factor for developing complex
regional pain syndrome type 1. Rheumatol Int 32, 915–920.
Dworkin, R.H., Turk, D.C., Wyrwich, K.W., Beaton, D., Cleeland, C.S.
et al. (2008). Interpreting the Clinical Importance of Treatment
Outcomes in Chronic Pain Clinical Trials: IMMPACT
Recommendations. J Pain 9, 105–121.
Field, J., Warwick, D., Bannister, G. (1992). Features of algodystrophy
ten years after Colles’ fracture. J Hand Surg Br 17, 318–320.
Frettl€oh, J., H€uppe, M., Maier, C. (2006). Severity and specificity of
neglect-like symptoms in patients with complex regional pain
syndrome (CRPS) compared to chronic limb pain of other origins.
Pain 124, 184–189.
Galer, B.S., Jensen, M. (1999). Neglect-like symptoms in complex
regional pain syndrome: Results of a self-administered survey. J Pain
Symptom Manage 18, 213–217.
Galer, B.S., Butler, S., Jensen, M.P. (1995). Case reports and
hypothesis: A neglect-like syndrome may be responsible for the
motor disturbance in reflex sympathetic dystrophy (Complex
Regional Pain Syndrome-1). J Pain Symptom Manage 10, 385–391.
Geertzen, J.H., Dijkstra, P.U., van Sonderen, E.L., Groothoff, J.W., ten
Duis, H.J., Eisma, W.H. (1998). Relationship between impairments,
disability and handicap in reflex sympathetic dystrophy patients: A
long-term follow-up study. Clin Rehabil 12, 402–412.
Goebel, A. (2011). Complex regional pain syndrome in adults.
Rheumatology 50, 1739–1750.
Griffiths, F., Mason, V., Boardman, F., Dennick, K., Haywood, K. et al.
(2015). Evaluating recovery following hip fracture: A qualitative
interview study of what is important to patients. BMJ Open 5,
e005406.
Harden, R.N., Bruehl, S., Perez, R.S., Birklein, F., Marinus, J. et al.
(2010). Validation of proposed diagnostic criteria (the “Budapest
Criteria”) for complex regional pain syndrome. Pain 150, 268–274.
Hasson, F., Keeney, S., McKenna, H. (2000). Research guidelines for
the Delphi survey technique. J Adv Nurs 32, 1008–1015.
Hayes, S.C., Luoma, J.B., Bond, F.W., Masuda, A., Lillis, J. (2006).
Acceptance and commitment therapy: Model, processes and
outcomes. Behav Res Ther 44, 1–25.
Heitz, C., Bachmann, L.M., Leibfried, A., Kissling, R., Kessels, A.G.,
Perez, R.S., Marinus, J., Brunner, F. (2010). Translating the Dutch
Walking Stairs, Walking Ability and Rising and Sitting Questionnaires
into German and assessing their concurrent validity with VAS
measures of pain and activities in daily living. BMC Musculoskelet
Disord 11, 108.
Hush, J.M., Refshauge, K., Sullivan, G., De Souza, L., Maher, C.G.,
McAuley, J.H. (2009). Recovery: What does this mean to patients
with low back pain? Arthritis Care Res 61, 124–131.
Kemler, M.A., de Vet, H.C. (2000). Health-related quality of life in
chronic refractory reflex sympathetic dystrophy (complex regional
pain syndrome type I). J Pain Symptom Manage 20, 68–76.
Lewis, J.S., Kersten, P., McCabe, C.S., McPherson, K.M., Blake, D.R.
(2007). Body perception disturbance: A contribution to pain in
complex regional pain syndrome (CRPS). Pain 133, 111–119.
Lohnberg, J.A., Altmaier, E.M. (2013). A review of psychosocial factors
in complex regional pain syndrome. J Clin Psychol Med Settings 20,
247–254.
Mays, N., Pope, C. (2000). Assessing quality in qualitative research.
BMJ 320, 50.
McCracken, L.M., Zhao-O’Brien, J. (2010). General psychological
acceptance and chronic pain: There is more to accept than the pain
itself. Eur J Pain 14, 170–175.
Melzack, R. (1987). The short-form McGill pain questionnaire. Pain 30,
191–197.
© 2017 European Pain Federation - EFIC Eur J Pain  (2017) – 13
A. Llewellyn et al. Defining recovery from Complex Regional Pain Syndrome
Moseley, G.L. (2005). Distorted body image in complex regional pain
syndrome. Neurology 65, 773.
Oerlemans, H.M., Cup, E.H., De Boo, T., Goris, R.J.,Oostendorp, R.A.
(2000). The Radboud skills questionnaire: Construction and reliability
in patients with reflex sympathetic dystrophy of one upper
extremity. Disabil Rehabil 22, 233–245.
Osborne, R.H., Hawkins, M., Sprangers, M.A.G. (2006). Change of
perspective: A measurable and desired outcome of chronic disease self-
management intervention programs that violates the premise of
preintervention/postintervention assessment. Arthritis Rheum 55, 458–465.
Puchalski, P., Zyluk, A. (2005). Complex regional pain syndrome type 1
arfter fractures of the distal radius: A prospective study of the role of
psychological factors. J Hand Surg Br 30, 574–580.
van Rooijen, D.E., Marinus, J., van Hilten, J.J. (2013). Muscle
hyperalgesia is widespread in patients with complex regional pain
syndrome. Pain 154, 2745–2749.
Roorda, L.D., Roebroeck, M.E., van Tilburg, T., Lankhorst, G.J., Bouter,
L.M., Group, M.M.S. (2004). Measuring activity limitations in
climbing stairs: Development of a hierarchical scale for patients with
lower-extremity disorders living at home. Arch Phys Med Rehabil 85,
967–971.
Roorda, L.D., Roebroeck, M.E., van Tilburg, T., Molenaar, I.W.,
Lankhorst, G.J., Bouter, L.M., Group, M.M.S. (2005). Measuring
activity limitations in walking: Development of a hierarchical scale
for patients with lower-extremity disorders who live at home. Arch
Phys Med Rehabil 86, 2277–2283.
Schwartz, C.E., Andresen, E.M., Nosek, M.A., Krahn, G.L., RRTC
Expert Panel on Health Status Measurement. (2007). Response shift
theory: Important implications for measuring quality of life in people
with disability. Arch Phys Med Rehabil 88, 529–536.
Sharma, A., Agarwal, S., Broatch, J., Raja, S.N. (2009). A web-based
cross-sectional epidemiological survey of complex regional pain
syndrome. Reg Anesth Pain Med 34, 110–115.
Sprangers, M.A.G., Schwartz, C.E. (1999). Integrating response shift
into health-related quality of life research: A theoretical model. Soc
Sci Med 48, 1507–1515.
Stanton-Hicks, M., J€anig, W., Hassenbusch, S., Haddox, J., Boas, R.,
Wilson, P. (1995). Reflex sympathetic dystrophy: Changing concepts
and taxonomy. Pain 63, 127–133.
The EuroQoL Group. (1990). EuroQoL – a new facility for the
measurement of health-related quality of life. Health Policy 16,
199–208.
Tod, A. (2008). Exploring the meaning of recovery following
myocardial infarction. Nurs Stand 23, 35–42.
van Velzen, G.A., Perez, R.S., van Gestel, M.A., Huygen, F.J., van
Kleef, M. et al. (2014). Health-related quality of life in 975
patients with complex regional pain syndrome type 1. Pain 155,
629–634.
Ware, J., Snow, K., Kosinski, M., Gandek, B. (1993). SF-36 Health
Survey Manual and Interpretation Guide (Boston, MA: The Health
Institute, New England Medical Center).
World Health Organization. (2001). International Classification of
Functioning, Disability and Health: ICF (Geneva: World Health
Organization).
Zyluk, A. (1998). The natural history of post-traumatic reflex
sympathetic dystrophy. J Hand Surg Br 23, 20–23.
Supporting Information
Additional Supporting Information may be found online in
the supporting information tab for this article:
Figure S1. Recovery study process diagram.
Figure S2. Main headings of the WHO ICF used for cate-
gorisation of coded data.
Figure S3. Mean scores on standardised health outcome
questionnaires, by self-reported recovery status.
Table S1. Dominant themes from Round 1 data, by coun-
try, with illustrative quotations.
14 Eur J Pain  (2017) – © 2017 European Pain Federation - EFIC
Defining recovery from Complex Regional Pain Syndrome A. Llewellyn et al.
